Expression of Sox9 and type IIA procollagen during attempted repair of articular cartilage damage in a transgenic mouse model of osteoarthritis.
To determine the capacity of chondrocytes in aging and degenerating articular cartilage to produce major components of the extracellular matrix and maintain the normal structure of articular cartilage in a transgenic mouse model of osteoarthritis. Transcription factor Sox9 was used as an indicator of the activation and maintenance of the articular chondrocyte phenotype. Knee joints of Del1 mice carrying 6 copies of the pro alpha1(II) collagen transgene with a short deletion mutation were analyzed at the age of 10 days and at 2, 3, 4, 6, 9, and 15 months by Northern hybridization, RNase protection assay, quantitative reverse transcription-polymerase chain reaction, and immunohistochemistry. Nontransgenic littermates were used as controls. We demonstrated the presence of Sox9 in articular chondrocytes during development, growth, and aging, with the highest messenger RNA levels during the period of rapid growth. With the appearance of degenerative lesions in articular cartilage, 2 repair processes were observed. Local proliferation and activation of chondrocytes rich in Sox9, surrounded by type IIA procollagen and proteoglycans, was seen in articular cartilage. In contrast, metabolically inactive chondrocytes were observed at the margins of the defects. They were devoid of Sox9 and were surrounded by a proteoglycan-poor matrix. Sometimes, the lesions were filled with repair tissue that contained type III collagen but little proteoglycan or type II collagen. The results indicate that chondrocytes in mature articular cartilage are capable of inducing the production of Sox9 and type IIA procollagen, which is typical of early chondrogenesis. Degenerative defects in the knee joints of transgenic Del1 mice are associated with local activation of chondrocytes, which probably contributes to the repair process. In other areas, the repair process produces a noncartilaginous matrix, which is insufficient to maintain the integrity of articular cartilage and which allows degeneration to proceed.